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12.00 (noon). Registration 
6.00 pm. Welcome by the Organizers and Authorities of the CSIC 


6.30 pm. INAUGURAL LECTURE: K. N. TIMMIS (GBF, Braunschweig) 
The thoroughly modern pseudomonad (Abstract I) 


7.30 pm. Reception at the CSIC Headquarters 


WORKSHOP 1: ENVIRONMENTAL REGULATION OF CELL ACTIVITIES 
5 Lectures: 40 min each (30+10) 
Chairperson : C. Harwood, J. Mattick 


9.00 am. P. RAINEY (U. Oxford) 
Isolation and characterisation of Pseudomonas fluorescens genes induced solely on 
plant surfaces (Abstract II) 


9.40 am. V. DERETIC (U. Michigan, Ann Arbor) 
Regulation of mucoidy and stress response in Pseudomonas aeruginosa (Abstract JIT) 


10.20 am. D. OHMAN (U. Tennessee) 
Post-translational control of an alternate sigma factor involved in the expression of the 
alginate regulon in Pseudomonas aeruginosa (Abstract IV) 


11.00 am. COFFEE BREAK AND POSTERS (#1-70) at the Patio of the Centro de Fisica 
Miguel A. Cataldn 


11.40 am. V. SHINGLER (U. Umea) 
Sensing and responding to phenolic compounds by Pseudomonas CF600 
(Abstract V) 


12.20 pm. J. GOLDBERG (U. Virginia, Charlottesville) 
Pseudomonas aeruginosa LPS expression in the environment of the host (Abstract V1) 
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Miguel A. Catalan 


SPECIALIZED SESSION : PSEUDOMONAS IN THE ENVIRONMENT 
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Chairperson : F. O'Gara, P. Lau 


3.00 pm. J. SPAIN (Tyndall AFB, Florida) 
Biodegradation of nitroaromatic compounds (Abstract VID) 


3.30 pm. S. MOLIN (Technical University of Denmark, Lyngby) 
Nondisruptive monitoring of bacterial consortia : A case of social life (Abstract VIII) 


4.00 pm. W. REINEKE (U. Wuppertal) 
Ortho- versus meta-pathway for the degradation of chloroaromatics (Abstract IX) 


4.30 pm. B. COSTERTON (Montana State University, Bozeman) 
Focused biodegradation by biofilm bacteria (Abstract X) 


5.00 pm. COFFEE BREAK AND POSTERS (#1-70) at the Patio of the Centro de Fisica 
Miguel A. Catalan 


5.30 pm. N. VAN DER LELIE (VITO, Mol) 
Copper and lead resistance in Alcaligenes eutrophus CH34 (Abstract XI) 


6.00 pm. E. GALLI (U. Milano) 
Why o-xylene is so difficult to degrade : Dealing with a metabolic traffic jam 
(Abstract XID) 
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WORKSHOP 2: SIGNAL TRANSDUCTION 
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Chairpersons : J. Sokatch, S. Molin 


9.00 am. B. LUGTENBERG (Leiden U.) 
Towards the molecular basis of plant root colonization by Pseudomonas bacteria 
(Abstract XX) 


9.40 am. J. MATTICK (U. Queensland, Brisbane) 
Regulatory pathways affecting the biogenesis and function of type 4 fimbriae in 
Pseudomonas aeruginosa (Abstract XX]) 


10.20 am. M. SCHELL (U. Georgia, Athens) _ 
New insights into the complex sensory network controlling virulence gene expression 
in the plant pathogen Ralstonia (Pseudomonas) solanacearum (Abstract XXII) 


11.00 am. COFFEE BREAK AND POSTERS (#71-140) at the Patio of the Centro de Fisica 
Miguel A. Catalan 


11.40 am. F. O'GARA (U. College, Cork) 
Gene regulation in the biocontrol strain Pseudomonas fluorescens F113 in response to 
environmental signals (Abstract XXIID) 


12.20 pm. P. CORNELIS (U. Brussels) 
Role of trehalose as a signal for the induction of antagonism against Pythium in P. 
fluorescens ATCC17400 (Abstract XXIV) 
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3.00 pm. A. LAZDUNSKI (CNRS, Marscille) 
Quorum sensing and production of virulence factors in Pseudomonas aeruginosa 
(Abstract XXV) 


3.30 pm. N. HOIBY (RHIMA Center, Copenhagen) 
Chronic Pseudomonas aeruginosa infection in cystic fibrosis : a prototype biofilm 
infection (Abstract XX VI) 


4.00 pm. B. IGLEWSKI (U. Rochester, NY) Regulation of quorum sensing systems in 
Pseudomonas aeruginosa (Abstract XX VID) 


4.30 pm. B. TOMMLER (Medizinische Hochschule, Hannover) 
Differential analysis of genome organization and gene expression in Pseudomonas 
aeruginosa (Abstract XX VIM) 


5.00 pm. COFFEE BREAK AND POSTERS (#71-140) at the Patio of the Centro de Fisica 
Miguel A. Catalan 


5.30 pm. F. BAQUERO (Centro Ramon y Cajal, Madrid) 
Population Biology and evolution of Pseudomonas bacterial lung colonisation in cystic 
fibrosis (Abstract XXIX) 


6.00 pm. T. NAKAZAWA (Yamaguchi U.) 
Production of virulence factors of Burkholderia cepacia : the regulatory gene cviR 
(Abstract XXX) 


6.30 pm. A. CHAKRABARTY (U. Illinois, Chicago) Intracellular signalling and regulation of 
growth and alginate synthesis in Pseudomonas aeruginosa 
(Abstract XXXI) 


7.30 pm. ROUND TABLE ON PSEUDOMONAS GENOMICS. Participants : R. LEVESQUE 
(U. Laval), J. MATTICK (U. Queensland, Brisbane), B. TUMMLER (Medizinische Hochschule, 
Hannover), J. LALUCAT (U. Illes Balears) 


WORKSHOP 3 : PROTEIN STRUCTURE, FUNCTION AND EVOLUTION 
5 Lectures: 40 min. each (30+10) 
Chairpersons : N. Ornston, P. Rainey 


9.00 am. L. ELTIS (U. Laval) 
Structure:function relationships in extradiol dioxygenases (Abstract XXXII) 


9.40 am. S. HARAYAMA (Kamaishi City) 
Protein evolution by DNA shuffling (Abstract XXXII) 


10.20 am. K. FURUKAWA (Kyushu University, Hakozaki) 
Evolution of biphenyl dioxygenases in vitro by DNA shuffling for the degradation of 
PCBs and other biphenyl compounds (Abstract XXXIV) 


11.00 am. COFFEE BREAK AND POSTERS (#141-210) at the Patio of the Centro de Fisica 
Migucl A: Catalan 


11.40 pm. R. DREW (University College London) 
Structural Studies of the P. aeruginosa Amidase Operon Regulatory Proteins 


(Abstract XXXV) 


12.20 pm. R. PARALES (U. Iowa, Iowa City) 
Functional analyses of hybrid dioxygenases (Abstract XXXVI) 


1.00 pm. LUNCH AND POSTERS (#141-210) at the Patio of the Centro de Fisica 
Miguel A. Catalan 


SPECIALIZED SESSION: BIOTRANSFORMATIONS 
4 Presentations: 30 min. each (25+5) 
Chairperson : S. Harayama, E. Galli 


3.00 pm. B. WITHOLT (ETH, Zurich) 
Effectiveness and cost of bioconversions of organic compounds: biological and 
physical bottlenecks (Abstract XX XVII) 


3.30 pm. J. DE BONT (U. Wageningen) Solvent-resistant Pseudomonas putida in the 
production of toxic fine chemicals (Abstract XXX VIII) 


4.00 pm. C. HARWOOD (U. Iowa, Iowa City) How does Pseudomonas know what's out 
there? Chemotaxis and transport of aromatic compounds (Abstract XX XIX) 


4.30 pm. A. STEINBUCHEL (U. Miinster) 
Polyhydroxyalkanoate biosynthesis in Pseudomonads and related bacteria : molecular 
analysis of the genes and utilization for production of polyesters in recombinant 
bacteria (Abstract XL) 


5.30 pm. DEPARTURE FOR EXCURSION AND DINNER IN SEGOVIA. Please, 
make sure that you carry with you the invitation card, it will be requested at the bus. 


WORKSHOP 4: CELL SURFACES 
5 Lectures: 40 min. each (30+10) 
Chairperson : B. Lugtenberg, C. Harwood 


9.30 am. B. HANCOCK (U. British Columbia, Vancouver) 
Pseudomonas outer membrane proteins : Structure/function relationships 
(Abstract XLD 


10.10 am. K. POOLE (Queen's U., Kingston) 
Pumps, pumps and more pumps : efflux-mediated multidrug resistance in 
Pseudomonas aeruginosa (Abstract XLID 


10.50 am. H. SCHWEIZER (Colorado State Univ., Fort Collins) 


The essential Pseudomonas asd gene : its use as a selectable marker and derivation of 
attenuated mutants (Abstract XLII) 


11.30 am. COFFEE BREAK AND POSTERS (#141-210) at the Patio of the Centro de Fisica 
Miguel A. Catalan 


12.00 am. R. DE MOT (Leuven U.) 
Cell envelope proteins and rhizosphere colonization of Pseudomonas fluorescens 


(Abstract XLIV) 


12.40 am. CLOSING LECTURE: H. NIKAIDO (U. California, Berkeley) 
The resistance of Pseudomonas aeruginosa : Search for its molecular basis 
(Abstract XLV) 
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Enzyme Superfamilies: Oxygenase Electron 
Transport Flavoproteins 


Stephen C. Francesconi_, Tapan K. Dutta’, and Irwin C. Gunsalus’ 


Nova Research Inc., Naval Research Laboratories , Code 6115, Washington, DC 20375-5320, 
National Research Council’, NHEERL, Gulf Ecology Division, U.S. Environmental Protection 
Agency’, 1 Sabine Island Drive, Gulf Breeze, FL 32561-5299. E-mail: scf @ccf-.nrl.navy.mil 


Microbes have been recognized for more than a century as primary, essential agents in the 
ecology of carbon flux and mineralization in nature. Oxygenases, abundantly documented in 
microbes and broadly distributed in ecosystems, are equally important to biosyntheses and 
detoxication. The terminal oxygenase proteins are coupled to a variety of reductases with 
homology to the essential enzymes of respiration, photosynthesis and pathways of anaerobic 
equivalence. 


Molecular analysis of protein and DNA sequences using computational programs and 
improved data bases enhances the understanding of structure and phylogeny. We selected 55 of the 
better characterized electron transport flavoproteins to examine common reductive features of a 
variety of oxygenases and anaplerotic enzymes. The oxygenase reactive centers accept two 
reducing equivalents to form reactive intermediates that bind sequentially with carbon and dioxygen 
substrates. Many, perhaps most, contain a metal, often iron in heme, dissociable ferrous iron or 
the Fe,(mO), as in methane monooxygenase. 


The organization of the oxygenase reductase components extends beyond the flavine and 
pyridine nucleotide loci; some contain a covalent N-or C-terminal, Fe,S Cys , redoxin, others, a N- 
terminal covalent region with FMN. The latter are found in hepatic microsomes. The redoxins may 
occur also as small, separate plant/chloroplast type proteins. For example, as found in prokaryotic 
non-heme oxygenases and microbial-mitochondrial type I] P450 heme-thiolate monooxygenase. A 
second higher potential redoxin of Rieske type, Fe,S His,, may also appear as a separate electron 
transport protein, in oxygenase center complexes, or in both, and most particularly in dissociable 
ferrousiron oxygenases. Broadening the analysis to mono- and dioxygenases and anaplerotic 
flavoproteins revealed two patterns, tentatively termed Red1 and Red2. These reflect distinct 
homology patterns of conserved domains, crystal structure, and apparent phylogeny. A deeper 
analysis of structures, genetic exchange patterns, and organization in oxygenase center identities 
appears warranted and useful. 


a 


Gene regulation in the biocontrol strain Pseudomonas fluorescens F113 in 
response to environmental signals 


O’Gara F., Aarons S., Smith L.M., Delany I., Fenton A., Tola E. 


BIOMERIT Laboratory, Department of Microbiology, 
University College Cork, Ireland 


The biocontrol strain Pseudomonas F113 produces the potent antifungal metabolite 2,4- 
diacetylphloroglucinol (Phl). The nature and putative function of the biosynthetic and 
regulatory loci involved in Phl synthesis have been determined to the genetic level. This 
research has identified a complex regulatory cascade which controls Phl biosynthesis. The 
PhI regulatroy cascade includes a two componeent sensor response-regulator, quorum 
sensing, alternate sigma factors, a negative regulator and an additional novel regulatory gene. 
In addition, the synthesis and regulation of P. fluorescens antifungal metabolites are 
influenced by numerous environmental factors such as temperature, carbon source and iron 
availability. However, within the plant rhizosphere there are further more complex 
interactions occuruing, including those between the indigenous colonising microflora and 
also between the microflora and the plant root. The BIOMERIT laboratory has evaluated 
many of these interactions and demonstrated that gene regulation in P. fluorescens is 
significantly influenced by bacterial-bacterial, plant bacterial and fungal-bacterial signalling. 


In our most extensively evaluated system, F113 genes which exhibited differential expression 
in response to fungal signals (using Pythium ultimum as a model strain) have been isolated. 
The signal responsive genes have been characterised in a series of detailed phenotypic and 
genotypic studies. Results from these investigations have revealed that functions involved in 
nitrogen metabolism and cell growth rate are significantly repressed. The nature of the 
Pythium signal (s), the plant-bacterial and bacterial-bacterial signals are currently being 
investigated. Furthermore the role of these signal metabolites in the production and regulation 
of antifungal agents in P. fluorescens is also being evaluated. 
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